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Thus in studying the two charts-one of temperature 
and one of precipitation-we see at once that the bulk of 
the reci itation occurs during the 
The LtriEution durin this season is re atively uniform 
from month to montf. There is sufficient late winter 
recipitation to form a surplus available when growth 

Eegins in the spring. There is probably snowfall to cover 
the soil, thereb ameliorating the soil temperature to 

the growing season lasts about six months durin which 
the average temperature is about 55' or 60°, wkle the 
winters are severe, especially during December and 
January. There is a small spread in the range of annual 
temperature, and the mean annual temperature-roughly 
the center of the polygon-is about 42'. 

To have two figures to deal with is rather awkward 
and entails considerable work, so that it has proved both 
feasible and practicable to unite them, as shown in F' 
2, 3, and 4, by superimposing the temperature p o F z  
upon that of precipitation. In order to keep t ese 
separate, the precipitation occurring during the growin 
season is cross hatched in order to daerentiate it. If 
then becomes easy to separate the desired factors in the 
comparison of any two climates. 

Elgure 2 shows these climatographs for a few stations 
in southern California and indicates the uses which can be 
made of them. By a little stud of many such figures as 

between stations; how the temperature chart contracts, 

$owing 

some extent. d rom the second chart it is evident that 

shown in Figure 3, it is possibe s to see the gradations 

the precipitation chart increases, the development of 
the owing season, the distribution of the preeclpitation. 

climate, one can soon select the essential characteristics 
of the different localities and some of the limiting factors 
controlling distribution. 
In compiling these data, it has been found that the 

ordinary 3 by 5 library card offers the best op ortunity 
of com aring stations. The charta usually gt nicely 

preci itation is tremendous, and in such cases the amounts 

brings out the precipitation and tem erature data better 
than the one color, and obviates t ?l e necessity for so 
much crosshatching. Much more data can be put on 
these charts, making the division one of 10-day periods 
instead of months and, instead of mean temperatures, 
it is possible to use the mean maximum and mean 
minimum temperatures. The back of the cards offers 
an opportunity to make such notations as are desired, or 
to enumerate particular features about the station, such 
as its location, elevation, character of crops grown, 
prominent v etation, prokimity of bodies of water, 
and other s J a r  information. 

The use of this form of chart is not confined to the 
representation of temperature or precipitation alone, 
as it has been used also with humidity, pressure, evaportL- 
tion, and other phenomena that one might desire to 
compare on a monthly basis. 

Wit i? the correlation of the native vegetation mth  each 

upon t 1 ese, except some stations where the winter 

can f e written upon the radii. The use of two colors 

T H E  USE OF CHARTS AND GRAPHS IN T H E  STUDY OF CL1MATE.l 

By VERNA B. FLANDER0. 

[Clark University, W-ter, m., A m ,  1922.1 

When I h t  studied types of climate, I did so by 
steadfastly gazing at columns of figures for a given sta- 
tion and then reading a meager description in the text. 
No thought of comparison or contrast with my own 
environment occurred to me, few human responses to 
climate were su ested, and, altogether, no very dehite 

Perha s this was just as well, since was later to approach 

One of the greatest helps toward visualizing and under- 
standing climatic data is the use of graphs and charts. 
I have chosen a number of contrasting t es of climate 

information can be gained from two t es of representa- 

hasty glance at the amompan di arm reveals much 

actually construct the charts himself and will experiment 
a hs he finds most helpful. The knowledge 

neede , t e care re uired, the interest in seein how "it" 
is comiyout, and%nally the interpretation o the prod- 
uct-all ead to a new and absorbing interest in the 
subject. 

for each station in so far as figures could be ound: 
(1) Location, (2) elevation, (3) sunshine record, (4) 
winddirection record, (5)  average monthl relative 
humidity (8 a.m. and 12 m. readings average), 6) average 

9 mental picture 9 o the different t es remained with me. 

the su \ ject from a much more interesting angle. 

from our own country and shall try to s P ow how much 

tion-the climatic chart (Goode) an 9p climograph. A 

of value, but the student wil 9"gT find a ded help if he will 

with f% 7 

7 date 
On the climatic charta is shown the follo 

- 
I Theaismbmltted in couraeon climeticenvironments, Clark Summer School, Warceb 

ter. Maan.. bumst. 1p11. . ~~ 

* h e  ch'&?hS %&red to are drawn on the w e l l - k u m  Owde bsse climetlc chart 
No. 80. Lsck of prevents the roductlon of all of therm, but we have com- 
Mncd the ecurentla%tures of four of%m M) 88 to glve a WOBS section of the United 
S t s t a  about Iatltude 10 N. and prwent It In ne. 1. The cllmographs appear in llg. 
&-ED. 

monthly rainfall and total for year, (7) average 
monthl ytemperatures and year1 averagea. 

additional data such as (1) average monthly and yearly 
vapor pressure (8 a. m. and 8 p. m. read aver- 

average. 
It is of interest just here to note that all this informa- 

tion can be obtained from two ublications of the United 

WEATHEB. REVIEW SUPPLEMENT 6. They are available 
in some of our lar er schools and libraries. 

The chart for s e w  York (fig. 1) shows the city's 
moderate, evenly distributed rainfall, the fairly large 
ran e of temperature, moderately high relative humidity, 

all evidences of our littoral t e of climate in middle 

a low temperature? W h y  is the relative humidity 
highest in winter? W h y  do revailing winds in June 
and July come from the sout 5: west? Account for the 
evenness of the rainfall distribution-stimulate thought 
and investigation and direct the pupil's study of the 
charts. 

Savannah exhibits in its summer rainfall an almost 
monsoon tendency. How can we account for the con- 
siderable rainfall m winter? Why has it a smaller range 
of temperature than New York? Why has it a greater 

'%ntinentJ influences show in St. Louis's chart (fig. 1) 
in the increased range of tem erature and the early 
summer maximum of rainfai Williston ie mom 
markedly continental in a higher iatitude. 

These fiT urea are entered in full on the i ack of each chart mt 

aged), (2) average monthly wind velocity an T yearly 

States Weather Bureau-B u6: etin W and MONTHLY 

an B the delayed maximum and minimum temperatures- 

latitudes. Such questions as- % y has February such 

e of tem erature than Los Angeles? 
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Denver (fig. 1) shows the influence of increased eleva- 
tion as well as an interior osition in the continent. 
It shows clearly a light rainfafl with a sprigg maximum, 
low relative humidity, and a marked seasonal tempera- 
ture range. 

Phoemx is a t pe of our middle latitude arid regions 

erature range and meager rainfall are striking. Why. 
{as it a g eater temperature range than Los Angeles? 
Smaller an Williston? Account for the winter 
rainfall. 

Our Pacific coast furnishes exam lea of the marine 

and ita extremey P low relative humidity, great tem- 

type in San Francisco fig. 1) and o P the Mediterranean 
type in Los Angeles. B 0th show the winter maximum 

He plots in graph form the wet-bulb temperature 
readings (average montldy) and the aver 

keen or raw, according to its position on the diagram. 

(See Whi 9- e 2)- this form is graphic, easily readable, and offers 
opportunity for comparison of stations, it is critized on 
several counts. First, it seems that wet-bulb readings 
combined with relative humidity give too great pro- 
minence to the moisture element in climate. Second, 
the ternis “muggy,” “keen,” ‘fraw,” and “scorching” 
are relative terms. They mean different de ees to 

relative humidity for the ven station. #t e resulting monthly 
figure falls into the class if cation of scorching, muggy, 

different persons, and, for instance, would f oubtless 

I 1  NEW YORK I ST. LOUIS I DENVER I SAN FRANCISCO I 

FIO. l.-OUmatIa 0b.rtr of New Yak City, St. Louts, Denver, and San Fmndsm. Thgle dwki w m  d g l n d y  drawn on the aaode bsae, bat. for ftIdlttY of qI‘OdaotbU 
have been redrawn. 

of rainfall and small temperature ran ea. W h y  does 

temperatures higher? W h y  is its relative gumiditg 
lower? Why is not June the hottest month in eac 
O W ?  

A chart for each t e of climate to accom any the 

the text for beginners in climate study. 
The climo a h has lately been developed and ut to 

use by Dr. &&th Taylor, an Australian geograpier in 
his study of The Geographic Re resentation of the 

by Humidity and Temperature? 

Los Angeles have so much less rainfal k ? Wh are its 

climatic regions map g n e s  and Whittlesey) il P uminates 

Effect of Climate on Man and The cp ontrol of Settlement 

Icf Mo. WPATE-SB REV., September, 1010, 48, Wl-495; September, lW, 49, 
*5-497. 

have a slightly different interpmtation with us than 
with an Australian. Third, since climographs for a 
single lace differ from year to year, they. mi ht  be more 
valuab Y e for short-term observations-m h s ort, as a 
help for weather observations rather than for climatic 
study. Fourth, these graphs take no account of wind 
velocity, an element that influences greatly the cooling 
power of the air. 
Their chief value seems to be the op ortunity they 

afford for comparison and contrast of dlff erent stations. 
The may be made one of the criteria for determining 
the f&ta of a climatic region. 

A h thergra h (fig. 2, upper left) shows average 
monthl tempraturea. I 

and averT 3 m o n d  rain& 
have c&mn five of our eig t Umte Statea ststions to 
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show how the information 'ven on the charts may be Climograph (fig. 1, lower light) shows the average 
grouped for comparison. &viously breadth from left maximum temperatures (dry-bulb) for A riI, July, and 

while length from top to bottom shows uneven distribu- from that mLuimum for the same months. A study of 
tion of rainfall. New York shows its marked evenness these figures shows a complete gradation from Tatoosh 
of rainfall, as Tatoosh Island shows small range of tem- Island with its air showing the least drying ower, if 
perature. Savannah's heavy July rainfall is easily rec- there were no wind, through Savannah, inc Ip m a ,  in 
ognized and irre arity of its figure with crisscrossing summer toward the hot sticky type, to Phoenix with 

In Ihgure 1, lower center is shown the result of an of local controls. 
Four stations, Tatoosh Island, New York, Yaukton, esperiment to plot wind velocity with vapor pressure. 

and Denver, in approximately the same latitude were The three stations, Phoenix, St. Louis, and Tatoosh 
chosen to show readin from right to left the decrease show a difference in cooling power of the air based on 

sup lenient the information given by the relative-hu- sea level (fi 

mate1 the same latitudes (fig. 2, lower left) show c early The construction of these graphs offers an opportunity 
for endless surmisses and ossibilities as to different 

continental type and the littoral type in low middle combinations of factors. #he study can not fail to 
latitudes. stimulate clear thinking and promote intense interest in 

These two climographs were plotted with dry-bulb this phase of climatology. 
readings and relative humidity. 

to nght in a figure denotes great temperature range October with the average depression o P the webbulb 

lines suggests cyc pi"' onic duences  and perhaps the effect its hot drying atmosphere. 

in marine influence an % the increase in elevation above these two factors. Perhaps this form of climograph may 

Los Ange 7 es, St. Lous, and Savannah in ap roxi- 

from 9 eft to right the typical Mediterranean type, the 

b! 1, upper right). 

P mi ity dry-bulb type of graph. 

DRY MONTHS IN THE UNITED STATES. 

By ALFRED J. HENRY. 
[Weather Bureau, Washington, D. C., October ZS,lQ22.] 

The wide-spread and rather severe drought which course 100. The tabulation showed that the nearest 
revailed durvl the month, as elsewhere noted in this approach to that figure was in December, 1884, when LVIEW leads t % e Editor to briefly summarize the mete- 95 per cent of the districts had precipitation above 

or010 .tal conditions associated with prolonged dry the normal. In but 8 of the 492 months in the entire 
weat& His previous studies of the subject have period was the area of excess of recipitation as much as 
shown t'hat local droughts prevail in some art of the 80 per cent or more of the totaf It may also be noted 
country in practically every year. Generaf droughts, that the months of widely distributed normal rains occur 
however, are not of such frequent occurrence and are mostly in the spring, never in the summer and autumn 
less easily discussed in their true perspective. It would and rare1 in mnter. On the other hand there were four 

pressure distribution over considerable portions of the all districts, vh, January, 1902; March and December, 
continents and oceans which, in turn, lead to modifica- 1910; and November 1917. 
tions in the general winds of the drought-affected regions. With the objedt of increasing our knowledge of the 

The clata wed.-In this study the data used are the general weather conditions which prevail during dry 
monthl departures from the normal preci itation for weather in the United States the above-mentioned months 

MONTHL-Y WEATHER REVIEW. These data are available 

with which readers of the 5 EVIEW are familiar, contains 
in full-face type the mean temperature, mean precipita- Atmos heric pressure seems to be the one element 
tion and other data for the respective districts in the that is cfefinitely related to the amount and frequency 
United States. The procedure was to tabulate the of precipitation. The distribution of pressure is, how- 
number of districts for each month of the period for ever, conditioned upon the paths followed by traveling 
which precipitation was above, below, or exact1 equal to, cyclones and anticyclones; inasmuch as the latter are 

amount of the abnormalit . h i i s  metho% gives, there- in the Arctic region, the avenue of a proach to the 
fore, qualitative resulh o I J  y. problem through the fre uency of cycones r and anti- 

Checking the qualitative against uantitative results c clones is shut off. Broo s and Glaspoole a have shown 

method followed in the work has given worth-while low pressure in the Arctic. 
The same conclusion is ap arent in this brief stud . lWSulh. 

driest of that name in the United States within a cen- 

and thence westward across the continent of North h e r -  
ica and increased pressure over the British Isles and 
northern Europe. (See the statistics of Reseau M d i a Z ,  
1910.) 

seem, however that they are due to changes in the months (9 uring which precipitation was below normal in 

each c i7 'matic district as published in Tab f e 1 of the have been considered separately and collectively. 

back to 1881, thus coverin a span of 41 years. Table 1, DRY MONTHS. 

the normal for the month in uestion, re ard T ess of the 

1 
shows good agreement; it is felt, 7l t erefore, that the t E at droughts in the British 'Isles are associated with 

March, 1910, one of the mont i s  studied, was one of t z e 

tion in mean pressure in the neigh % orhood of Iceland 

not available for large portions of the globe, particularly 

In the tabulation was the percentage for each 
ercentages may be con- 
e percentage of the total tury. There was in that month a ronounced diminu- 
exactly normal or above 

are not of equal area, 
hence the resulk must be only an approximation. 

If precipitation should be above normal in all of the 
21 districts the percentage for that month would be of 

_ _  
1 Bulldin Q-Climatology of the Unlted States pp. 51-58. * Quart. Jour. XLVII, p l3%166. 


